
11WN ECOR 1101 B, C, D, E ­­­­SOLUTION 
Pro mble  1  (15 Marks) F 4.34 (p 178) 
For   the system shown, determine 

 
 

(a) The rectangular components of the resultant force, R. 

l axis. 
(b) The magnitude of the resultant force, R. 
(c) The orientation, θX, of the resultant force, with respect to the horizonta
(d) The intersection, y, of the line of action of the resultant with the y‐axis 
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Problem 2 ( 10 Marks) 6.127 (p326) 
Determine the clamping force exerted on the smooth pipe at B if a force of 20 lb is applied to the handles 
of the pliers. The pliers are pinned at A. 
 
 
 
 
 
 
 
 
 
 
 

20 lb 

10 in 1.5 in 
F

A

AX

F

1.5 in 

AX

AY 

AY F

F 

20 lb  
 
 
 
 

  

ΣMA = 0
20(10) −F(1.5) = 0

F =
200
1.5

=133 lb   <
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Pro m  (p337) ble  3 ( 15 Marks)  F 7.4
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For   the beam shown, determine: 
(a) Reactio
(b) Interna  C 

ns at A and B 

• 
l forces at point

• 
Axial Force, NC 
Shear Force, VC 

• Bending Moment, NC 
 

  

(a)  Reactions.  From FBD 1
ΣFx = 0  →      Ax = 0........................................(1)
ΣFy = 0  →      Ay -12 - F +B = 0.......................(2)
ΣMB = 0 →  − Ay(6) +12(4.5) +27(4.5) = 0.....(3)

From (3)    Ay = 94.5
6

=15.75 =15.8  kN  <

From (2)    B = 27 +12 −15.75 =  23.25 = 25.3 kN  <

(b) Internal forces at C.  From FBD 2
ΣFx = 0  →      NC = 0   <
ΣFy = 0  →      15.75 −12 −13.5 −VC = 0
                          VC = −9.75 = 9.8 kN  ↑↓   <
ΣMC = 0 →  −15.75(4.5) +12(3) +13.5(0.75) + MC = 0
                          MC = +24.75 = 24.8 kN.m ∪  <

Ax

Ay B 

12
F = 9(3) = 27 kN FBD 1

0.75 0.75 

VC 

MC

NC

f = 9(1.5) = 13.5 kN

Ax

Ay

12
FBD 2



Problem 4 ( 20 Marks)  9.60 (p 479) 
A 2 ft diameter hole is punched out of the trapezoidal plate shown. Locate the coordinates x and y  for the 
centre of gravity of this composite. 

1 

2
3 

x

y 

3 
ft 

1.5 ft 

3 ft 3 ft 1.5 ft 

1 

2 3 

 
 
 
 
 
 
 
 
 
 
 
 
       
Part  Ai  xi  yi  Aixi  Aiyi 
Rectangle ‐ 1  13.5  2.25  1.5  30.375  20.25 
T iangle ‐r  2  4.5  5.5  1  24.75  4.5 
Circle ‐ 3  ‐3.14  1.5  1.5  ‐4.712  ‐4.712 
∑  14.858      50.413  20.038 
 
 
   Centre of gravity                  
 

ҧݔ ൌ
௜ݔ௜ܣ∑ ൌ

50.413
ൌ ௜ܣ∑ ݐ݂ 3.39 14.858

 

തݕ ൌ
௜ݕ௜ܣ∑
௜ܣ∑

ൌ
20.038
14.858 ൌ  ݐ݂ 1.35
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Problem 5 ( 20 Marks)  14.79 (p 211) 
Block A has a weight of 1.5 lb and slides in the smooth horizontal slot. If the block is drawn back to s = 
1.5 ft and released from rest, determine its speed at the instant s = 0.  Each of the two springs has a 
stiffness of k = 150 lb/ft and an unstretched length of 0.5 ft. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Use equation of Conser
ଵܧ ൌ ଵܶ ൅ ଵܸ ൌ ଶܶ ൅ ଶܸ ൌ  ଶܧ

vation of Energy 

 
When the block is stretched to s = 1.5 te 1) ft, (sta
 

1
2
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ܧ ൌ ܶ ൅ ܸ ൌ ܸ݉ଶ ൅݄݉݃ ൅ 2 ൈ
1
2݇

ሺ∆ݏଵሻଶ ଵ ଵ ଵ ଵ

ܮ ൌ ඥ ଶ ൅ 2ଶ1.5 ൌ ݐ݂ 2.5
ଵݏ∆ ൌ 2.5 െ 0.5 ൌ  ݐ݂ 2.0

 

h = 0 ft 
V1 =  t/s  -- starts from rest 

ଵܧ ൌ
1
2

 0 f

݉ ଵܸ
ଶ ൅ ݄݉݃ ൅ 2 ൈ

1
2݇

ሺ∆ݏଵሻଶ ൌ 0 ൅ 0 ൅ 2 ൈ
1
2 ൈ 150 ൈ 2

ଶ ൌ 600 ݈ܾ.  ݐ݂
 
 
When the block is at 2 = 0 m (state 2) 

1
2 ݄݉݃ ൅ 2 ൈ

1
2݇

ሺ∆ݏଶሻଶ ܧଶ ൌ ଶܶ ൅ ଶܸ ൌ ݉ ଶܸ
ଶ ൅

∆ ൌ .0 െ 0.5 ൌ  ݐ݂ 1.5
h = 0 ft 
ଶ

ଵ

ଶݏ 2

ܧ ൌ
ଶ
݉ ଶܸ ൅ ݄݉݃ ൅ 2 ൈ

ଶ
ଵ ݇ ݏ∆ ଶ ൌ ଵ

ଶ
ሺ ଶሻ ൈ ଵ.ହ

ଷଶ.ଶ ଶܸ
ଶ ൅ 0 ൅ 2 ൈ ଵ

ଶ
ൈ 150 ൈ 1.5ଶ ଶ

 
ଵܧ ൌ ଶܧ ֜600 ൌ 0.0233 ଶܸ

ଶ ൅ 337.5 
 
V2 = 106 ft/s 

Datum 
 h =0 

Fs 

Datum 
Fs 

 h =0 

Fs 

L Fs 



Problem 6 ( 20 Marks) 12.110 (p 52) 
The skier leaves the ramp A at an angle θA = 25o with the horizontal. If she strikes the ground at B, 
determine her initial speed vA and the time of flight tAB.  
 y 
 
 
 
 
 
 x 
 
 
 
 
 
 
 
 
 
 
 
VAx = VAcos25o = 0.906VA 
VAy = V sin25o = 0.423VA A
 

4
஻ݔ ൌ 5 ൈ 100 ൌ 80 ݉ 

஻ݕ ൌ െ
3
5 ൈ 100 ൌ െ60 ݉ 

Horizontal Mot on 
ax = 0 
஻ݔ ൌ ஺ݔ ൅ ஺ܸ௫ݐ  ֜ ݐ ൌ ଼଴

଴.ଽ଴଺௏ಲ

i

  
Vertical Motion 
ay  -g= 9.81 /s 

஺
1

 = - m

஻ݕ ൌ ݕ ൅ ஺ܸ௬ݐ െ ݐ29.81
ଶ 

െ60 ൌ 4 ൅ 0.423 ஺ܸ ൬
80

0.906 ஺ܸ
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൰ െ
1
29.81 ൬

80
0.906 ஺ܸ

൰
ଶ

 

V  = 19.4 m/s A
 

ݐ ൌ
80

0.906 ൈ 19.4 ൌ  ݏ 4.55
   
 
 
 
 
 
 


